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Abstract
The aim of this study was to compare the energy, macronutrients and body composition of Elite 
(EFVPs) and Amateur (AFVPs) Female Volleyballers and to analyze their dietetic-nutritional intakes 
and habits with those recommended for athletes. Twelve EFVPs and twelve AFVPs were considered 
for this study. A protocol from the International Society of Advancement of Kinanthropometry 
was followed to record anthropometric data. To calculate the nutritional intake and the size of food 
servings, the participants were asked to keep a daily diet for seven consecutive days. Statistically 
(P<0.05), the EFVPs were older (26 ± 4 years vs. 21 ± 4 years), taller (178 cm ± 9 cm vs. 166 cm ± 4 
cm), heavier (69.4 kg ± 8.7 kg vs. 57.3 kg ± 6.5 kg) and had a greater muscle mass (30.0 kg ± 2.5 kg vs. 
25.7 ± 2.0 kg) than the AFVPs. However, no significant differences between groups were described 
in somatotype (P>0.05). The EFVPs consumed more (P<0.05) calories (2,854 kcal ± 279 kcal vs. 
2,173 kcal ± 179 kcal), proteins (141 g ± 20 g vs. 106 g ± 16 g), fat (114 g ± 20 g vs. 91 g ± 8 g) and 
carbohydrates (303 g ± 37 g vs. 208 g ± 21 g) than the AFVPs. Additionally, the results indicated that 
all the volleyballers had an inadequate diet and food intake in terms of both quantity and quality. 
These findings suggest that higher height and muscle mass offers an advantage for be professional 
players than dietary evidences and habits related to a higher intake of energy and macronutrients in 
case of amateur players. Nevertheless, this contradictory data between the two levels of volleyballers 
indicates an inadequate diet and food intake in terms of both quantity and quality regarding the 
nutritional recommendations for athletes.
Keywords: Dietary intake; Body composition; Sports nutrition; Female athletes; Volleyball
Introduction
Volleyball requires players to perform frequent short actions of high intensity followed by 
periods of low intensity activity [1,2]. In particular, excess of Fat Mass (FM) in Female Volleyball 
Players (FVPs) is dead weight that the body needs to lift repeatedly against gravity. This reduces 
performance and increases energy demand [3]. Therefore, Body Composition (BC) of FVPs is 
key point in volleyball performance [2-5]. In addition, Muscle Mass (MM), an indicator of sports 
performance, contributes to the production of energy during high intensity activities, and provides 
strength and resistance [6]. For that, Elite Female Volleyball Players (EFVPs) advance through a 
strict selection process and have considerable access to professional consulting related to physical 
training and dietary-nutritional aspects [7]. This access positively influences BC [8] and it is one of 
the main reasons why EFVPs outperform Amateur Female Volleyball Players (AFVPs). EFVPs are 
taller, thinner, have a higher MM and a lower FM percentage in comparison to the AFVPs [7-10].
Furthermore, an adequate diet is fundamental for allowing female volleyball players to optimize 
their athletic performance because the diet can improve energy production during physical exercise, 
adjust BC and contribute to the prevention of sports-related injuries [11]. Advances in exercise 
physiology have allowed the development of dietary and nutritional patterns that help athletes 
to fulfill their needs [12]. However, insufficient data and literature references exist in the field of 
Juan Mielgo-Ayuso1*, Aritz Urdampilleta2, José Miguel Martínez-Sanz3, Julio Calleja-González4 
and Jesús Seco5
1Department of Nutrition and Dietetics, Haro Volleyball Club, Nutrition Centre of La Rioja, Spain
2Department of Physiology, Faculty of Pharmacy, University of the Basque Country (UPV-EHU), Spain
3Department of Nursing, Faculty of Health Sciences, University of Alicante, Spain
4Department of Physical Education and Sports, University of Basque Country (UPV-EHU), Spain
5Institute of Biomedicine (IBIOMED), University of León, Spain
Juan Mielgo-Ayuso, et al., Annals of Women's Health
Remedy Publications LLC. 2017 | Volume 1 | Issue 2 | Article 10062
women’s volleyball [13], although recent findings indicate that EFVPs 
improved BC and strength despite an energy and macronutrients 
intake different from recommendations [5].
Some scientific publications have reported results discussing 
the anthropometric differences among volleyball teams in different 
categories [1,7]. For example, in 2002, Papadopoulou et al. [14] 
reported the dietary intake of teenage Greek VPs in two categories. 
Additionally, eight years later the same authors reported the 
comparison of the nutritional status among 14 Greek high-level 
FVPs; however, none of these studies compared BC, energy and 
macronutrient intakes among different team categories in women’s 
volleyball [13].
Thus, the primary aim of this study was to know and compare 
dietary and dietetic-nutritional intakes, BC and somatotype between 
elite and an amateur team of female volleyballers. The secondary aim 
was to compare the energy and macronutrient intakes of both teams 
based on the dietary guidelines recommended for athletes, in terms of 
intake of carbohydrates [15], proteins [16] and fat [17].
Methods
Participants
Two volleyball teams participated in the study. According to their 
competitive level, the subjects were divided into two groups: (i) elite 
female team (EFVPs, n=12) who play in the highest category of the 
Spanish Super League and (ii) amateur female team (AFVPs, n=12) 
who play in the second division of the Spanish league. In addition, 
the EFVP included 4 Spanish international players, 1 from Argentina 
first team and 1 from the Serbian first team. The EFVP finished at 
second position in this season and won Spain's cup. All participants 
had no history or clinical signs of cardiovascular or pulmonary 
diseases. Players were not currently taking prescribed medications. 
The study was designed in compliance with the recommendations 
for clinical research of the Declaration of Helsinki of the World 
Medical Association (Fortaleza, 2013). The protocol was reviewed 
and approved by the ethics committee for the University of León.
Procedure
Data were collected during the competition phase of the second 
macrocycle period, after the athletes had completed 22 weeks of 
training and prior to the opening of the Spanish Cup (the season ends 
after 30 weeks). The EFVPs trained on average 18 hours per week, 
and participated in 1 or 2 tournaments during the regular season. The 
AFVPs trained 14 hours per week, and competed in weekly games 
during the regular season.
Anthropometric measurements
All measurements were made by the same technician, trained 
and assessed to be competent by an ISAK-Level 2 anthropometrist, 
following The International Society of Advancement of 
Kinanthropometry (ISAK) protocol [18]. Three series of 
anthropometric measurements were taken for each site and the mean 
was recorded. Height (cm) was measured using a SECA® stadiometer 
with 1-mm precision. Body Mass (BM; kg) was measured using a 
SECA® scale with a precision of 0.1 kg. BMI was calculated with the 
BM/height2 (kg/m2) formula. A Harpenden® skinfold calliper with 0.2 
mm precision was used to measure the triceps, abdominal, suprailiac, 
front thigh, subscapular and peroneal skinfolds. A Lufkin® metallic 
woven tape with 1 mm precision was used to measure the perimeters 
(relaxed arm, thigh and peroneal) in cm. Bone diameters (wrist and 
femur, cm) were measured using a Holtain® bicondylar calliper with 
0.1 cm precision. To calculate FM, MM and Bone Mass, we used the 
Carter [19], Lee [20] and Rocha [21] equations, respectively. The 
somatotype components were processed by Carter and Heath [22] 
formula.
Dietary assessment
The VPs were taught how to accurately assess their food intake 
by dieticians. First, the participants where requested to complete 
a validated Food Frequency Questionnaire (FFQ) for the female 
Spanish population [23], previously used in other studies conducted 
in FVPs [5,24,25]. This FFQ, which asked the subjects to recall their 
average consumption over the previous 22 weeks, included 139 
different foods and drinks, arranged by food type and meal pattern. 
In addition, FFQ included some blank items in which VPs indicated 
if they consumed supplements. Frequency categories were based on 
the number of times that items were consumed per day, week or 
month. Daily consumption in grams was determined by dividing the 
reported intake by the frequency in days.
Second, as a check on the answers to the FFQ, the participants 
completed a 7-day dietary during 22-week, these questionnaires 
being distributed on the day the blood samples were taken. The 
results obtained by the FFQ were found to be highly reproducible 
regarding the frequency and amount foods consumed compared to 
the data from the 7-day dietary records. When it was not possible 
to weigh food, serving sizes consumed were estimated from either 
product names, the place of food consumption, standard weights 
of food items or the portion size indicated in a picture booklet of 
500 photographs of foods. Food values were converted into intakes 
of total energy and micronutrients by a validated software package 
developed by the Spanish Centre for Higher Studies in Nutrition 
and Dietetics (CESNID), which is based on Spanish tables of food 
composition [26].
Statistical analysis
The results are expressed as mean ± standard deviations, 
frequencies and percentages. We compared the levels of the BC 
and somatotype parameters, and energy and macronutrients intake 
between EFVPs and AFVPs by using the Student’s t-test or Mann-
Whitney U-test, after the determination of the normal parameters 
by the Shapiro-Wilk test (<30). The differences were considered 
statistically significant when P<0.05.
The number and percentage of the VPs who meet the distinct 
nutritional intake criteria for energy, carbohydrates, protein and fat 
are represented by variables indicating frequency and percentage.
The statistical analysis was performed using the statistical software 
package SPSS® Version 22.0. (SPSS, Inc, Chicago, IL, USA).
Results
Table 1 shows the characteristics, the BC and the somatotypes of 
the FVPs. Statistically significant differences (P<0.05) were observed 
between the EFVPs and AFVPs for the values corresponding to age, 
height, BM and MM. Statistically (P<0.05), the EFVPs were older, 
taller and heavier. The EFVPs also (P<0.05) had a higher MM, and 
a higher BM in comparison to the AFVPs. No significant differences 
(P>0.05) were observed between the EFVPs and AFVPs for the values 
corresponding to BMI, FM and ratio FM/MM. Table 1 also shows 
the values for the somatotypes (P>0.05) (EFVPs: 3.7-3.2-3.0; AFVPs: 
3.8-3.2-2.9).
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Table 2 provides the values corresponding to the daily intake 
of energy and macronutrients. Statistically significant differences 
(P<0.05) between both groups were detected regarding energy 
intake values, proteins, fat and carbohydrates intake. There were also 
differences (P<0.05) in MUFA and the carbohydrates intake per kg 
of BM and the percentage of carbohydrates in the total consumed 
energy.
Table 3 shows the number of FVPs who followed the dietary 
guidelines and recommendations for energy and macronutrient 
intake. The table shows that 70.8% of all of the VPs consumed less 
than the recommended energy intake value (EFVPs: 58.3%; AFVPs: 
83.3%); all of the VPs consumed fewer carbohydrates than those 
recommended according to the right nutritional values for these 
types of athletes; 62.5% of the FVPs consumed more protein (EFVPs: 
83.3%; AFVPs: 50%) and 66.7% of the FVPs consumed more fat than 
the recommended doses (EFVP: 50%; AFVP: 83.3%), respectively.
Finally, Table 4 reveals the daily food servings consumed by 
the EFVPs and AFVPs, and the recommendations for the general 
population and athletes. Significant differences (P<0.05) in the intake 
of cereals and potatoes, fruits, vegetables, legumes, dried fruits and 
eggs were observed. According to the recommended allowances for 
general population and athletes, the EFVPs consumed low servings 
of cereals and potatoes and legumes and high serving of pastries and 
margarine and fatty meat and cold meat.
Discussion
These main findings suggest that higher height and muscle mass 
offers an advantage to be professional players than dietary evidences 
and habits related to a higher intake of energy and macronutrients 
in case of AFVPs. Nevertheless, this contradictory data between the 
 Total (n=24) Elite (n=12) Amateur (n=12) P
Age 23 ± 4 26 ± 4 21 ± 4 0.006
Height (cm) 172 ± 9 178 ± 9 166 ± 4 <0.001
Body mass (kg) 63.4 ± 9.6 69.4 ± 8.7 57.3 ± 6.5 0.001
BMI 21.3 ±1.5 21.8 ± 0.9 20.8 ± 1.8 0.094
FM (%) 17.4 ± 3.4 17.1 ± 3.8 17.6 ± 3.0 0.743
FM (kg) 11.1 ± 3.3 12.0 ± 3.6 10.2 ± 2.8 0.195
MM (%) 43.4 ± 3.4 44.4 ± 2.5 43.4 ± 4.3 0.977
MM (kg) 27.3 ± 3.5 30.0 ± 2.5 25.7 ± 2.0 <0.001
Ratio FM/MM 0.41 ± 0.10 0.40 ± 0.10 0.41 ± 0.11 0.718
BM (kg) 6.6 ± 1.7 7.7 ± 1.6 5.5 ± 1.0 <0.001
BM (%) 10.2 ± 1.2 11.0 ± 1.2 9.4 ± 0.7 0.001
Endomorphy 3.7 ± 1.0 3.6 ± 1.2 3.8 ± 0.8 0.543
Mesomorphy 3.2 ± 0.6 3.1 ± 0.6 3.2 ± 0.7 0.526
Ectomorphy 3.0 ± 0.6 3.2 ± 0.6 2.9 ± 0.7 0.319
Table 1: Age, height, body mass, BMI, body composition and somatotype variables by the female volleyball players.
Data expressed in mean ± standard deviation; BMI: Body mass index; FM: Fat mass; MM: Muscle mass; BM: Bone mass; P: Significance between Elite and Amateur 
female volleyball players.
 Total (n=24) Elite (n=12) Amateur (n=12) P
Energy (kcal) 2514 ± 417 2854 ± 279 2173 ± 179 0
Energy (kcal/kg body mass) 40 ± 6 43 ± 6 38 ± 6 0.103
Proteins (g) 123 ± 25 141 ± 20 105 ± 16 0
Proteins (g/kg body mass) 2.0 ± 0.4 2.1 ± 0.4 1.9 ± 0.4 0.146
Proteins (%) 19.5 ± 2.0 19.8 ± 2.2 19.2 ± 1.9 0.438
Fats (g) 103 ± 19 114 ± 20 91 ± 8 0.003
Fats (g/ kg body mass) 1.7 ± 0.3 1.7 ± 0.4 1.6 ± 0.2 0.497
Fats (%) 36.9 ± 4.0 35.9 ± 4.5 37.9 ± 3.2 0.208
SFA (g) 33 ± 8 35 ± 10 31 ± 4 0.217
MUFA (g) 44 ± 5 47 ± 4 42 ± 5 0.015
PUFA (g) 21 ± 7 22 ± 8 20 ± 6 0.362
Cholesterol (mg) 406 ± 57 447 ± 74 365 ± 49 0.005
Carbohydrates (g) 255 ± 57 303 ± 37 208 ± 21 0
Carbohydrates (g/kg body mass) 4.1 ± 0.8 4.5 ± 0.7 3.7 ± 0.7 0.007
Carbohydrates (%) 40.5 ± 3.6 42.5 ± 3.4 38.4 ± 2.6 0.003
Table 2: Energy and macronutrients intake per day by the volleyball players.
Data expressed in mean ± standard deviation; SFA: Saturated fatty acid; MUFA: Monounsaturated fatty acid; PUFA: Polyunsaturated fatty acid; P: Significance 
between Elite and Amateur female volleyball players.
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two levels of volleyball players indicates an inadequate diet and food 
intake in terms of both quantity and quality regarding to nutritional 
recommendations for athletes.
In relation to the daily caloric intake, the EFVPs consumed 2,854 
kcal/day ± 279 kcal/day (43 kcal/kg ± 6 kcal/kg BM/day), and the 
AFVPs consumed 2,173 kcal/day ± 179 kcal/day (38 kcal/kg ± 6 kcal/
kg BM/day). Gonzalez-Gross et al. [15] have recommended 45 kcal/
kg to 50 kcal/kg BM/day for athletes who exercised more than 75-
90 minutes/day like current recommendations [12]. The 33.3% by 
EFVPs and 16.7% by AFVPs met the requirement imposed by the 
recommend value. Papadopoulou et al. [14] showed lower caloric 
intake for a group of 65 teenage VPs (1,648 kcal/day ± 780 kcal/day) 
and for a group of 14 Greek EFVPs (<17% MG (1,397 kcal ± 379 kcal) 
and >17% MG (1,696 kcal ± 578 kcal)). These intakes were lower than 
the recommended energy guideline value proposed by Beals [27] in 
a study that included 23 high-level FVPs (2,815 kcal/day ± 306 kcal/
day). Anderson [28] recommended 2,888.9 Kcal/day for 15 EFVPs 
at their peak performance during the season and before the start of a 
nutrition intervention. These intake values were similar to the 2,854 
kcal/day intake consumed by the EFVPs in our study. In comparison, 
Ahmadi et al. [29] reported 2,266 kcal/day ± 835.9 kcal/day among 
semi-professional players, same to the 2,173 kcal/day for the AFVPs.
The proteins consumption by the EFVPs was 2.0 g/kg/day ± 0.4 
g/kg/day, and by the AFVPs were 1.9 g/kg/day ± 0.4 g/kg/day. This 
quantity is above the recommended guidelines proposed by Phillips 
and Van Loon [16] (1.2 g/kg/day to 1.6 g/kg/day and 1.6 g/kg/day 
to 1.8 g/kg/day to maintain and increase MM respectively). This 
recommendation was followed by none of the EFVPs and by 25% of 
the AFVPs. Other authors have reported lower protein intakes among 
FVPs [13,14,28], in a range similar to the discussed recommendations 
[16]. In this regard, the FVPs have an adequate daily consumption 
for general population [30] and athletes [12,15,31] of all protein-
rich foods (dairy products, fish, meat and eggs). In 2011, Gacek [32] 
reported an insufficient consumption frequency of these products in 
210 VPs of both sexes, because consumed more sweets, soft drinks 
and fast food than dairy products. Although some researchers claimed 
that a protein intake 3 or 4 times higher than the recommended value 
has no adverse effects [33], excessive protein intake on the part of 
the FVPs, together with a depleted glycogen store, could increase 
urea levels [34] and ketone concentrations. In turn, this could result 
in early dehydration and a decreased physical performance, among 
other detrimental effects [35].
The EFVPs consumed 4.5 g/kg/day ± 0.7 g/kg/day in 
carbohydrates, and the AFVPs consumed 3.7 g/kg/day ± 0.7 g/kg/
day. Anderson [28] reported intakes similar to those of our EFVPs in 
a group of 15 VPs. However, in different studies, Holway and Spriet 
[36] reported results that were similar to those of our AFVPs (3.3 g/kg 
to 4.1 g/kg). Gonzalez-Gross et al. [15] suggested a 7 g/kg/day to 10 g/
kg/day of consumption, a value that is close to what other institutions 
 Total (n=24) Elite (n=12) Amateur (n=12)
Energy (Kcal/kg body mass/day)
<45 17 (70.8%) 7 (58.3%) 10 (83.3%)
45-50* 6 (25%) 4 (33.3%) 2 (16.7%)
>50 1 (4.2%) 1 (8.3%) 0 (0%)
Carbohydrates (g/kg body mass/day)
<7 24 (100%) 12 (100%) 12 (100%)
7-10* 0 (0%) 0 (0%) 0 (0%)
>10 0 (0%) 0 (0%) 0 (0%)
Proteins (g/kg body mass/day)
<1.6 5 (20.8%) 2 (16.7%) 3 (25%)
1.6-1.8** 3 (12.5%) 0 (10%) 3 (25 %)
>1.8 16 (62.5%) 10 (83.3%) 6 (50%)
Fats (%)
<20 0 (0%) 0 (0%) 0 (0%)
25-35*** 8 (33.3%) 6 (50%) 2 (16.7%)
>35 16 (66.7%) 6 (50%) 10 (83.3%)
Table 3: Frequency and percentage by volleyball female players who meet 
criteria in intake of energy, carbohydrates, proteins and fats.
Data expressed in frequency (percentage of cases); *Recommended energy 
and carbohydrate intakes [15]; **Recommended protein intake in sports [16]; 
**Recommended fat intake [17].
Food groups Daily servings consumed by EFVP
Daily servings 
consumed by AFVP




Cereals and potatoes 3.4 ± 1.0 2.0 ± 0.5** 4-6/day 6-11/day
Dairy products 2.8 ± 1.4 2.0 ± 0.4 2-4/day 3-4/day
Fruits 3.0 ± 1.3 1.7 ± 0.8* ≥ 3/day 2-4/day
Vegetables 4.8 ± 1.4 2.4 ± 1.4* ≥ 2/day 3-5/day
Olive oil 1.5 ± 0.8 2.0 ± 1.1 3-6/day 2-4/day
Other oils 0.3 ± 0.4 0.5 ± 0.5 Not available Not available
Legumes 0.5 ± 0.4 0.4 ± 0.2* 2-4/week 2-3/week or Frequent (1/day)
Dried fruits 0.4 ± 0.4 0.1 ± 0.1* 3-7/week 2-3/week or Frequent (1/day)
Fish 0.9 ± 0.2 0.7 ± 0.2 3-4/week
2-3/day Alternating between 
these food groupsLean meat and poultry 1.8 ± 0.7 1.4 ± 0.5 3-4/week
Eggs 0.5 ± 0.1 0.3 ± 0.1** 3-4/week
Fatty meat and sausages 0.3 ± 0.2 0.5 ± 0.4 Occasional and moderate Few times per month
Pastries and margarines 1.7 ± 1.2 1.8 ± 0.7 Occasional and moderate Few times per month
Wine and beer 0.4 ± 0.6 0.7 ± 0.5 Occasional and moderate Not available
Table 4: Number of servings daily consumed by EFVPs and AFVPs and the dietary recommendations of reference.
Based on the number of servings consumed for each food group per person per day; 1Healthy Nutrition Pyramid of the Spanish Society of Community Nutrition 
(Sociedad Española de Nutrición Comunitaria [SENC]) [15]; 2Proposal for the adaptation of the food pyramid to an athlete’s diet [15]; *Significance between Elite and 
Amateur female volleyball players P<0.05; **Significance between Elite and Amateur female volleyball players P<0.001.
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have proposed [12]. In this regard, all the FVPs in our study (100%) 
had carbohydrate consumption lower than the recommended value. 
We found that the EFVPs consumed 3.4 ± 1.0 daily servings of cereals 
and potatoes and 0.5 ± 0.4 servings per day of legumes. The AFVPs 
consumed 2.0 ± 0.5 and 0.4 ± 0.2 daily servings of these carbohydrate-
rich foods, respectively [15,31]. These servings should be increased 
to 6-11 daily servings of cereals and potatoes and to 2-3 servings per 
week of legumes for recommended serving for athletes [15,31]. The 
low consumption of carbohydrates corresponded with the increase 
in protein intake in all FVPs. This was a particular threat for EFVPs 
because of the inability to replenish glycogen stores because of 
continuous physical activity [12].
Fat accounted for 35.9% ± 4.5% of the EFVPs’ total energy and 
37.9% ± 3.2% of the AFVPs’ total energy. These data were in agreement 
with previous results from other studies [1,13,14,28,37]. The reported 
values were higher than those showed by Beals [27] and to the 20% to 
35% of the energy total recommended in adult population [17]. The 
50% of the EFVPs and 83.3% of the AFVPs consumed more fat than 
the maximum recommended [17]. This quantity was difficult to justify 
in team sports, an increase of more than 30% of fat ingested suggested 
a decrease in carbohydrates, which could help in muscular recovery 
[38]. These data could have resulted from a high consumption of fat 
from meat and sausages (EFVPs: 0.3 ± 0.2; AFVPs: 0.5 ± 0.4 servings/
day) and from pastries and margarines (EFVPs: 1.7 ± 1.2; AFVPs: 1.8 
± 0.7 servings/day), which are foods with a high fat content [17]. All 
of the FVPs consumed these products on a daily basis, although the 
recommended consumption for athletes is a few times per month for 
athletes [15,31].
The current nutritional recommendations for athletes were 
developed regardless gender differentiation. It has been observed that 
female athletes may have lower energy and nutritional needs than 
men [39]. Possibly for this reason, the data obtained were lower than 
the current recommendations, in accordance to other similar studies 
[5,36].
Concerning to the anthropometric data, it is important to remark 
that BMI calculation does not distinguish between MM and FM. 
Therefore, it is usual to find healthy athletes with an increased BMI 
because of an increased MM. For this reason, BMI should not be used 
to quantify FM in athletes. In this respect, no significant differences 
(P>0.05) were shown in this variable among the VPs (EFVPs: 21.8 
± 0.9 vs. AFVPs: 20.8 kg/m2 ± 1.8 kg/m2). However, a significant 
difference in MM (P=0.000) was observed between EFVPs (30.0 
kg ± 2.5 kg) and AFVPs (25.7 kg ± 2.0 kg), but not for the variable 
corresponding to FM (P=0.195) (EFVPs: 12.0 kg ± 3.6 kg; AFVPs: 
10.2 kg ± 2.8 kg). Some authors, such as Gonzalez-Rave et al. [2], have 
shown the need to evaluate BC changes during the season because 
of its influence on physical performance. They reported an increase 
in MM and a decrease in FM; however, in this case, the BC was 
performed via electrical bio-impedance, a system that requires a strict 
validated protocol. In sports, anthropometric techniques are highly 
practical for measuring BC because they allow data evaluation and 
comparison with other reference data [40].
Furthermore, Granados et al. [41] reported similar FM 
percentages in both groups in a study conducted with elite and 
amateur handball players. However, elite players exhibited higher 
values of BM and fat-free mass, as we found in the case of EVFPs and 
another study in volleyball has described [42]. Moreover, Granados 
et al. [41] observed that an increase of fat-free mass in elite players 
supposed a performance advantage in terms of greater power and 
muscular potential compared with amateur players.
Regarding height, EFVPs measured on average 178 cm ± 9 cm 
tall, while AFVPs averaged 166 cm ± 4 cm. During the Montreal 
Olympic Games, Japanese athletes won championships in volleyball 
competitions; it is noteworthy that the Japanese athletes were on 
average 169 cm tall, while their competitors averaged 178 cm in height 
[43]. These facts showed that the height variable did not influence the 
team’s success. However, in women’s volleyball, the net dividing the 
court is 224 cm high; therefore, the recruitment of taller VPs with a 
greater vertical jump is the best way to dominate the net and win the 
game [3,8].
Bayios et al. [44] analyzed the somatotypes, anthropometric 
profiles and BC of elite Greek female athletes including volleyball 
players and showed that these variables differed among the different 
sports. In the same way, other authors compared the first 2 divisions 
(competitive levels) of every league and concluded that players in the 
highest division were taller and exhibited greater homogeneity in 
somatotype [45]. Other authors have studied women’s morphology 
and its importance in performance in other team sports, such 
as handball [41,46,47]. Those researchers claimed that BC and 
morphology were potentially an important criterion for evaluating 
the sporting performance of athletes [8]. Their studies reported 
functional differences that depended on the position that each 
athlete occupies in the game field, thus supporting anthropometric 
control checks aimed at distributing the players in the field based on 
their characteristics and identifying new sports talents [41,47]. This 
research line could determine the morphological characteristics and 
ideal BC of female volleyball players, thus offering a new alternative 
for selection criteria based on anthropometric profile, competitive 
level and position occupied on the game field [47].
For the best our knowledge, studies of the anthropometric and 
nutritional characteristics in female volleyball have been scarce [48]. 
This imposes the need to open new lines of research to improve 
dietary and nutritional strategies for athletes. Moreover, data 
obtained from such studies will help sports practitioners to acquire 
a deeper knowledge of the physical fitness of female VPs [49] and 
design adequate nutrition education to improve FVPs’ daily food and 
nutritional intake [5]. This will advance sports performance and help 
athletes maintain optimum levels of health. Also, the authors suggest 
the need for energy and nutritional needs differentiated by gender, for 
later comparison with other studies. Further studies concerning to the 
energy and nutritional needs considering the gender differentiation 
in order to be comparable with other previous reports.
The limiting factor of this study is the small size of the sample. 
However, we have studied all the members of two groups; furthermore, 
the amateur group was the second team of it League and elite group 
was the winning team of the Spanish Cup and second of the Spanish 
Female Premier League in the year in which the study was conducted, 
which we consider remarkable and very difficult to reach in a more 
numerous groups.
On the other hand, future researches should include vitamins and 
minerals intake because they play important roles in general health 
and sport performance. In the same way, future researches should 
include the position of the players to individualize nutrition.
Conclusions
These findings suggest that higher height and muscle mass 
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offers an advantage to be professional volleyball players than 
dietary evidences and habits related to a higher intake of energy and 
macronutrients in case of amateur players. Nevertheless, the results 
of this study showed that both elite and amateur players followed 
inappropriate diets in both quality and quantity and included too few 
servings of carbohydrates, leading to greater consumption of fat and 
proteins regarding recommendations for athletes, despite, the elite 
players consume more energy, protein, fat and carbohydrates than 
amateurs caused by their higher frequency and intensity of physical 
exercise.
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